The samples of Zn 0.5 Cu x Mg 0.5-x Fe 2 O 4 nanoparticle ferrites, with x= 0.0, 0.1, 0.2, 0.3, 0.4 were successfully synthesised. Structural and optical properties were investigated by X-ray Diffraction (XRD), Fourier Transform Infrared spectroscopy (FTIR) and UV-visible spectroscopy. The structural studies showed that all the samples prepared through the Co-precipitation method was a single phase of a face-cantered-Cubic (FCC) spinel symmetry structures with space group (SG): Fd-3m. In the series Zn 0.5 Cu x Mg 0.5-x Fe 2 O 4 , the lattice parameter was found to be 8.382 Å for x = 0 and was found to increase with copper concentration. The grain size obtained from the XRD data analyses was found to be in the range of 15.97 to 28.33 nm. The increased in the grain size may be due to the large ionic radius of Mg 2+ (0.86 Å) compared with Cu . The energy band gap was calculated for samples were found to be in the range 4.04 to 4.67 eV.
Introduction
Nanotechnology is considered one of the modern sciences that look for design- [2]. The Nanotechnology is also regarded as the basic future sciences that will gain an increasing demand in the field of industry, medicine and transferring and transport sector and also in the field of aviation, space and telecommunication [3] [4] . The biological, chemical and material properties in the Nano-size, differ from the basic shapes and properties of an atom or material itself [5] [6] [7] . [14] . Many of synthesis methods were considered in previous studies for produce the Nano-particles with size in the range of 2 -100 nm.
Among these methods are co-precipitation, hydrothermal and sol-gel methods [7] [15] [16] .
In this work, Nano-ferrite samples of Zn 0.5 Cu x Mg 0.5-x Fe 2 O 4 were synthesised using co-precipitation method. The structural and optical properties were studied using X-ray diffraction (XRD), Fourier Transform Infrared spectroscopy (FTIR) and UV-Visible spectroscopy. The main purpose is to study the effect of copper substituted magnesium in the Zn 0.5 Cu x Mg 0.5-x Fe 2 O 4 Nano-ferrites.
Material and Method
The samples Zn 0. Scherer equation [17] .
At room temperature, the transmittance mode investigated for the sample by a (Satellite FTIR 5000 of the wavelength range of 400 to 4000 cm [18].
The UV-Visible absorption was investigated by UV Mini 1240 manufactured by Shimadzu company-Japan. Hydrochloric acid HCl was used as a reference for 100% absorbance [19] .
Results and Discussion

X-Ray Result
Symmetry is important in the study of structural and optical properties of the nanoparticle ferrites. 
where D is the average crystallite size, θ is the angle, λ is the incident of X-ray wavelength, while β is the (FWHM) of the highest intensity peak (311). The results of X-ray diffraction are listed in Table 1 . [4] . The results showed that the lattice parameter, a, was increased with copper concentration and attributed to the smaller ionic radius of magnesium nanoferrite by co-precipitation. Yue et al. [20] , worked on the effect of copper on electromagnetic properties of (Mg 0.5-x Cu x Zn 0.5 )O(Fe 2 O 3 ) 0.98 ferrite and found that the density, grain size, permeability, curie temperature increased. Rezlescu et al. [21] also reported that the sintered density and resistivity of Mg 0.5-x Cu x Zn 0.5 + 0.5MgOFe 2 O 4 ferrite increased up to X = 0.3 whereas, permeability increased up to X = 0.4 [14] . However, in this study; the effect of copper substituted magnesium Nano-ferrites by co-precipitation technique showed the lattice parameter increases from x = 0.1 to 0.4 when the Cu 2+ concentration was increased.
From Table 1 we can observe that the density and volume increase with increasing Cu content. The increase in density and volume may be due to the ionic of constituent ions. After analysing the XRD data, the structural studies showed that all the samples prepared through the co-precipitation method are single phase of a face-centred Cubic (FCC) spinel and the symmetry structures with space group SG: Fd-3m. Figure 3 shows the relation between lattice parameters and concentration of copper. It can be observed that the lattice constants are increased as the concentration of copper further increase. . Figure 4 shows the spectra of all the ferrites has been used to locate the band positions which is listed in Table 2 .
FTIR Analysis
In the present study the absorption bands v 1 Table 2 .
UV-Visible Analysis
The diffused UV-visible absorption spectrum is recorded in order to obtain the . However, with the doping of Cu 2+ ion, the optical absorption properties of Nano-ferrites follow the band edge of Equation (2) ( Table 2 ). In addition to that, the band gap energy was calculated for samples by Tauc plot [18] that shown in Figures 6(a) 
Conclusion
Nano-ferrites samples which prepared by co-precipitation were investigated by XRD, FTIR and UV-vis. The lattice parameter was found to increase with copper concentration. Similarly, the size of crystals was found to increase from 15.97 nm to 28.33 nm. The FTIR bending vibration band of the samples confirmed the formation of spinal ferrite structure. The band gap energy calculated using Tauc plot and the absorption edge cut-off indicated that the samples possess insulator behavior.
